and P,R,. The nonaromatic primary product 2 is apparently so unstable that it spontaneously rearranges to give the thermodynamically favored alkylpolyphosphanes. No evidence for dimers of 2 was found.
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Compound 1 reacts with compounds of the transition metals Fe, Ni, Rh, Mn, Cr, or M o to form dark brown to black solids, whose insolubility and relative nonvolatility make their characterization difficult. However, black "FePlo," formed immediately upon reaction with FeCI, in T H F at room temperature exhibits-like 1 -an IR band at 8 15 cm -I, which is evidence for an intact aromatic Ps ring as structural element, since it is definitely not caused by free 1. That a "decaphosphaferrocene" might indeed be present was further supported by direct one-pot synthesis of the mixed sandwich complex 3 (in addition to "FePlo" and [(CSMe,) ,Fe]) from LIP5, LiC,Me,, and FeCI,;['I 3 is identical with the compound recently obtained by Scherer et al. '"] by cothermolysis of [(q5-CsMe5)Fe(C0)2], and P4.
of THF. After I h of stirring, the solvent was completely removed under reduced pressure at room temperature. The residue was extracted three times with 30 m L of boiling dichloromethane with stirring (20 min each time) Removal of the solvent from the combined extracts and recrystallization from n-pentane gave 11 mg (27%) of pure 3 ("P-NMR, MS The mechanisms of energy transport in molecular systems have been the subject of numerous studies in recent years."' Aside from investigations on the elucidation of processes involved in biological systems, e.g., in photosynthesis>21 increasing attention has been directed to the synthesis of compounds which are suitable for the transport and storage of information on a molecular Herein we report on the synthesis of conjugated polyenes of various lengths with terminal substituents whose spectroscopic properties differ from those of the polyene chains. The selective optical excitation of these model compounds and the possibility of an intramolecular energy transport are discussed on the basis of absorption, emission, and excitation spectra.
Starting from the polyene dialdehydes 1 and 7 we have synthesized, via Wittig reactions, numerous conjugated polyenes bearing the following terminal groups: 9-anthryl Upon Wittig reaction and purification of the products by column chromatography, the dialdehydes 1 and 7 with all-E-configuration initially yield E/Z isomeric mixtures in which the all-E-isomers dominate. The all-E-isomers can be enriched by recrystallization: for example, the compounds 2-A and 3-A,N are enriched to the extent of loo%, 3-A,A and 3-N,N to 99%, 3-A,TPP to 95% and 6 to 70% in the all-E-form. The isomeric ratios were determined by HPLC and the respective isomers assigned by 'H-NMR and UV/VIS spectroscopy. and mol L-', CH,CI,, T=295 K). The shapes of the spectra are concentration-independent. The anthrylpolyenes 2-A, 8-A, and 10-A all show an absorption maximum at 256 nm independent of the chain length, which is not observed in the case of 1, 7, and TMEN, and which corresponds to the 'Bb statel'] of anthracene. As expected, in the case of the bilaterally anthryl-substituted polyenes 3-A,A, 9-A,A, and 11-A,A, the extinction coefficients of the absorption at 256 nm are doubled. In the absorption spectra of the mixed-substituted compounds 3-A,N, 9-A,N, and 11-A,N a further band aside from that at 256 nm appears at 220nm; this corresponds to the excitation of the 'Bb
Scheme I. @ I) NaBH,, 2) HCI, 3) PPh3, according to [lo] . @ 2-A: A-CH2-FPh3BrQ,nBuLi, Et20/I h/RT; dropwise addition to 1, CHdClr/2 h/RT; 1 h stirring; chromatography on Si02/CH2C12; recrystallization from toluene/CH3OH; 60%. 100% all-E.-2-N: analogous to 2-A with N-CH2-PPh3CIG; recrystallization from hexane; 21%; 97% all-E. @ 2-TPP: 4, HC(OCH3)3, TsOH, CH3OH/2 h/RT; pyridine; NaOCH,/$H,OH; TPP-CHO, CH2Cl2 added; 17 h/RT; chromatog-,graphy on SiO2/CH2Ch; recrystallization from CH2C12/hexane; 59%, 98% all-E. @ 3-A,A: A-CH2-PPh3Bre, nBuLi, Et20/l h/RT; 1, CH2C12 added; 4 h/RT; chromatography on Si02/CH2C12; recrystallization~rom toluene; 40%; 99% all-E. 
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From the corrected excitation spectra of the compounds 3-A,TPP and 6 shown in Figure 3 it clearly follows that, depending upon the excitation wavelength, the emission intensity of the TPP terminal group at 665 nm shows a _.-' 6 (---) , and 9-A,A (----) .
Evaluation of the absorption spectra accordingly reveals the not fully expected but important finding, especially as regards a n application in the sense alluded to in the introduction, that a localized excitation of terminal groups is possible in the conjugated n-systems mentioned here.
In order to check whether a n energy transport from an electronically excited terminal group via the conjugated polyene to another terminal group is possible we chose the compounds 3-A,TPP and 6, in which the absorption and emission bands of the relevant molecular moieties are adequately separated. Figures 2a and 2b show the corrected emission spectra ['] of anthracene and tetraphenylporphyrin and of 3-A,TPP, respectively (n-hexane, T = 180 K, excitation at 257 nm). Compared to the emission spectrum of the anthracene-tetraphenylporphyrin mixture, the emission spectrum of 3-A,TPP shows a decrease in the anthryl emission with Concomitant increase in the tetraphenylporphyrinyl emission. (-) and 6 (---) . the polyene absorption of the compound 6 (at ca. 500 nm). The time resolved measurements of the emission (picosecond laser pulse excitation, single-photon counting detection) gave no significant changes of the time constants for the growth and decay behavior of the coupled systems 3-A,TPP and 6 compared to anthracene and tetraphenylporphyrin. The time constants for the growth are in all cases <25 ps, while those for the decay lie between 3.6 and 5.5 ns.
All the emission and excitation spectroscopic findings are consistent with an intramolecular energy transport from the excited anthryl group via the polyene chain to the TPP substituent, which then emits in competition with the anthryl group. Other known energy transfer mechanisms such as reabsorption,"] Forster mechanism['] or light-induced electron transfer"] are not involved. The independence of the emission spectra on the concentration and the short growth times of the TPP emission rule out reabsorption and an intermolecular energy transfer by Forster mechanism. In the case of an intramolecular energy transfer by long distance interactions as described by Forster a shortening of the anthryl emission decay time should be observed, as also in the case of an electron transfer from the anthryl-to the TPP-substituent.
For an explanation of the observed energy transport we must therefore assume that the energy absorbed in the anthryl substituent leads only to partial relaxation into the anthryl S, state, which then emits. Occupation of an energy state delocalized over the molecule competes with this; after relaxation into the first excited singlet state of the TPP group the corresponding emission finally takes place.
